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Human capital has been at the center of economics 
since its inception

“The acquisition of … 

talents during … 

education, study, or 

apprenticeship is capital 

in [a] person. Those 

talents [are] part of his 

fortune [and] likewise 

that of society” (Smith, 

1776, cited in Goldin, 

2016).

Human capital refers to 

"activities that influence 

future … income by 

increasing resources in 

people" (Becker, 1994).



Human capital is key to understanding productivity 
differences across and within countries

“Education and experience account for about one-third 

each of the income gap between developing and 

developed economies.” 
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Human capital is key to understanding productivity 
differences across and within countries

Returns to human capital in Brazil

“Overall, the best evidence suggests that human capital 

accounts for at least one-third of the variation in labor 

earnings within countries, and at least one-half of the 

variation in earnings per worker across countries.”



Human capital is multidimensional

Cognitive Skills Technical skills

Human 
Capital

Underlying 
health status

Socio 
emotional 

skills

Numeracy

Perseverance

Ability to 
have a good 
relationship 
with others

 

Operate 
machinery

Writing 
computer 

code

Literacy 



Two approaches to analyzing human capital accumulation:

The life cycle approach

Identifying the places (arenas) where human capital is built



Human capital accumulation over the life cycle

Human capital 

accumulation is a dynamic 

process. The skills acquired 

in one stage of the life 

cycle affect both the initial 

conditions and the 

technology of learning at 

the next

stage. (Heckman, 2005)

James Heckman



Replicated in Bangladesh, China, 
Colombia, India, and Pakistan

Weekly home visits by 
community health worker (1 hour)

Simple materials

Stage 1: Early childhood (under 6)

Nutrition

Care and affection

Stimulation

What do children need? Programs at work

Early childhood stimulation (age 0-2) targeting parents: Jamaica



HIGHER IQ 
(~0,6 Standard deviations)

More years of COMPLETED 
EDUCATION

Lower levels of 

DEPRESSION

Less participation in

CRIMINAL 
ACTIVITIES

Better outcomes in the labor 
market, including salaries 

approximately ~25% 
HIGHER

Higher scores on 

MATH and 

LANGUAGE tests



Other interventions that have been shown to have high returns

• 5-year-old children who attend preschool have a 
0.2 standard deviation better performance in third 
grade, and fewer behavioral problems (Berlinski, 
Galiani, and Gertler, 2009)

Argentina

• children who attended preschool on average have 
completed 0.8 more grades by the age of 15 
(Berlinski, Galiani, and Manacorda, 2008)

Uruguay

Evidence on the impacts of preschool in Latin America shows 
long term impacts on test scores and years of schooling

EDUCATIONHEALTH

Effects of health insurance during childhood (Medicaid 
coverage extension) on outcomes in adulthood in the US
(Wherry and Meyer 2015, Wherry et al. 2017,  Goodman-Bacon 2016, 
and Cohodes et al, 2016)

Immediate improvements in 
children's health

Improvements in education 
completion

Each year of exposure during 
ages 0-10 decreases a range 
of disabilities and increases 

likelihood of employment by 
5.8 percentage points

Lower long-run health costs 



Stage 2: School age

How is foundational 

learning acquired?
Programs at work

Teaching at the right level: India

The family

Extension & coverage 
formal education system

The quality of education 
in early grades

Children are reassessed and moved 
through the levels as they progress

LEARNING 
OUTCOMES 
IMPROVE

In a TaRL classroom 

TaRL support pieces 

Dr. Rukmini 
Banerji

Dr. Mdhav 
Chavan



Effects of teaching at the right level

20-25 percentage point 
improvements in each round of 
implementation.

Delivers the equivalent of more than 
three years of high-quality schooling 
per US$100 spent.

https://documents1.worldbank.org/curated/en/801901603314530125/pdf/How-to-Improve-Education-Outcomes-Most-Efficiently-A-Comparison-of-150-Interventions-Using-the-New-Learning-Adjusted-Years-of-Schooling-Metric.pdf


Other interventions that have been shown to have high returns

Adaptive learning (uses devices with 
specialized software to target lessons to each 
student’s learning level).

Structured pedagogy interventions have proven 
effective at scale across multiple countries.

Comprehensive 
framework

Structured guides

Explicit 
instructions

Complemented with adequate training and coaching



Learning Outcomes in Central Asia
Learning outcomes are close to what 

is expected for income-level

Progress over time but lagging behind 

other countries in the region



Sobral and Ceará – Brazil: A long-term policy

Ceará

Brazil - GDP per Capita by Federal Unit 2018

Source: IBGE - Nominal GDP per capita in Reais for 2018

BRAZIL

R$ - Reais (current
prices)



Results of the  Prueba Brazil 2013 vs. Log Expenses Per 
Student

Other states and municipalities

Log spending per student in basic education 2015-19 (Reales 2019)

Note: Standardized results of the Brazil test include only public schools with at least 21 students in grade 5 at the time of 
the test. The results have been standardized by subject from 2007 to 2019. Figure 7 excludes municipalities with a per 
capita GDP of more than 200,000.

Sobral and Ceará – Brazil: A long-term policy



Results of the  Prueba Brazil 2017 vs. Log Expenses Per 
Student

Other states and municipalities

Log spending per student in basic education 2015-19 (Reales 2019)

Note: Standardized results of the Brazil test include only public schools with at least 21 students in grade 5 at the time of 
the test. The results have been standardized by subject from 2007 to 2019. Figure 7 excludes municipalities with a per 
capita GDP of more than 200,000.

Sobral and Ceará – Brazil: A long-term policy



Conclusion: It is possible to improve learning - regardless of the starting point and despite financial limitations - if there 
is the will and political leadership, along with a coherent policy.

Results of the  Prueba Brazil 2019 vs. Log Expenses Per 
Student

Other states and municipalities

Log spending per student in basic education 2015-19 (Reales 2019)

Note: Standardized results of the Brazil test include only public schools with at least 21 students in grade 5 at the time of 
the test. The results have been standardized by subject from 2007 to 2019. Figure 7 excludes municipalities with a per 
capita GDP of more than 200,000.

CearaSobral

Sobral and Ceará – Brazil: A long-term policy



Sustained Political leadership

Tax incentives for municipalities 
to achieve educational 

accomplishments

Technical assistance for municipal 
school networks

Professionalization of the school 
principal position

Regular measurement of 
learning followed by action

Main components of Ceará's education policy for primary and basic secondary education

Source: World Bank based on discussion with policymakers in Ceará

Achieve literacy for all in early grades
Municipalities 

have autonomy 
and 

responsibility in 
primary 

education

Ceará – Brazil: A long-term policy



Wrapping up: The life cycle approach

• Useful

• Focus on the cumulative nature of 
human capital

• Highlights the extent to which 
investments made at different stages of 
the life cycle  are complements or 
substitutes



Two approaches to analyzing human capital accumulation:

The life cycle approach

Identifying the places (arenas) where human capital is built



“The simple human 

capital investment model 

… does not address 

several important factors 

such as where the … 

(investment) takes place 

(school, on-the-job, at 

home), who provides … 

and pays for it, and what 

role the ‘state’ or 

collective plays in these 

matters” (Goldin, 2016).

Claudia Goldin

The family 

In the 

neighborhoods

In the 

workplace

Looking at places where human 

capital is built



Families: How much do they matter for human capital accumulation?

Early childhood 
development

Learning and 
skill formation

Health

Career and 
earnings

Nutrition, early stimulation and 
learning, and hygiene & sanitation 

Stimulation and 
learning, whether 
to go to school and 
for how long

Whether to seek medical care, 
risky behaviors

Who works and 
where, time-use



Families: Why do they matter for human capital accumulation?

Insufficient 
resources

• Children do not receive adequate & nutritious 
foods

• Children not taken to health providers when sick

• Children taken out of school early to join the 
labor market

Beliefs, 
knowledge, 

preferences. 

• Parents may think that sons are more important 
than daughters

• Parents may not think that reading to young 
children is important

• Parents may have very high discount rates, so 
give greater weight to consumption now than 
investments in children which yield benefits in 
the future

There are 

two classes 

of 

constraints



Families: Conversion of inputs to human capital

Cash transfers to families improved language, cognitive, and 
socio-emotional development of young children in Nicaragua
• Relieved the budget constraint: families spent more on 

nutritious foods, books, toys.
• Led to behavioral change: parents more likely to read to 

children, provide micronutrient supplements, deworming.



Families: A menu of options

Inputs

Cash and income

In-kind transfers

Conversion of inputs into 
human capital

Information and counselling

Convenience

Preferences

Conditions and timing for 
transfers

Counterbalancing incentives: 
childcare, gender-targeted 

programs

Increasing intrusion, difficulty of scale



Neighborhoods: Where you grow up matters



Neighborhoods: Where you grow up matters



Neighborhoods: how much do they matter for 
human capital accumulation? 
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• Connections beyond 
family: neighbors, 
community members, 
local authorities

• Crime, violence & 
conflict In
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• Access to and quality of 
health and education 
services

• Connectivity

• Other infrastructure
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• Water quality
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Neighborhood HD policies: Two approaches

2) Facilitate movement to high-opportunity areas1) Improve the neighborhood

Source: Camacho et al. 2024

Early 
Childhood 

Development

Social
Capital & 
Networks

Education, 
Skills & 
Health 

Outcomes

Test Scores
(+0.09sd)

High school 
graduation 

(+ 7pp)

Years of 
education
(+0.5yrs)

Better schools
(+0.02 school 

VA)

Less Air 
Pollution

(-20%)

Crime index
(-0.05sd)

House lottery, Colombia



Neighborhoods: a menu of policy options

Improve neighborhoods

• Reduce crime through policing & efficient criminal justice systems

• Improve access to schools and health care services by improving 
transportation & road infrastructure

• Limit air pollution and improve water quality through 
environmental regulations and incentives

• Improve health outcomes by increasing access and quality of 
water and sanitation

Government responsibility: Local, regional, national

Facilitate movement

• Provide housing subsidies

• Increase access to 
affordable housing in 
better neighborhoods

• Eliminate barriers to 
movement



Firms: How much do they matter for human capital 
accumulation?

=

Job 
component Worker

 (Education, ability 

and motivation, 

preferences)

MatchFirm 
(size, productivity,

 skill use, and technology)

62 20 13 6

Worker Firm ResidualMatch

Source: Authors calculations from AKM models. Sample includes Portugal, Germany, Denmark, Brazil, Estonia.



How does human capital accumulate in the 

workplace? 

Explicit training provided 
by firms

On-the-job learning

Why does on-the-job learning differ across 

firms?

Use of new technologies

Internal organization and 
good management practices

Coworkers’ quality.



Share of working age 
population not participating in 
the labor force in LIC and MIC

38%

Share of women in working age 
not participating in the labor 
force in LIC and MIC

52%

Population 15 – 64 years old 

3.56 billion

Outside labor force: 1.21 billionLabor Force: 2.35 billion

76%
67%

61% 65%

24%
33%

39% 35%

Why is there not more human capital accumulation at work in LDCs?
(i) Too many people, especially women, outside labor force

High income 

Upper middle income 

Lower middle income

Low income



In Central Asia, the share of working age population employed is 

between 10-25 pp lower for females than males

Source: ILO data



Labor Force: 2.35 billion

Employed: 2.23 billion
Unemployed: 0.12 billion

Micro firms

Salaried workers: 

1.11 billion

Source: ILOSTAT – Sample of 147 countries using latest data point available

Difference between share 
self-employed in LIC and 
MIC

Share of working age 
population in self-
employment in LIC and MIC. 

Share of employed population 
working at micro-firms in LIC and 
MIC

60%

32%

25pp

*Workers non-

classifiable by 

status: 0.16 billion

Self-employed:

 0.95 billion

Small/medium firms Large firms

10%

24%

36%

45% 63%

35%

24%

13%

*Remaining percentage 

corresponds to workers 

non-classifiable by firm 

size

(ii) Not enough human capital accumulation because too many people in self-

employment or in micro firms

High income 

Upper middle income 

Lower middle income

Low income

20%

49%
63%

81% 35%
29%

18% 16%

45%

22% 19%

3%



Returns to years of experience
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By employment type (self-employed vs salaried workers) By firm size (lower and higher than 10 workers)



Enhance human capital  in 
current jobs

Demand driven training programs

Job search assistance

Life skills

Promote a “human capital-
friendly” employment structure

Remove bad incentives in labor 
regulations, social insurance, and tax 

systems exemptions

Apprenticeships

Expand STEM, vocational training, 
and other forms of upper-level 

schooling

Optimize future human capital 
formation

Structural reforms

Change institutions (including 
those that determine the way 

labor markets reward workers)

Firms/labor markets: A menu of policy options

Short-term → Medium-term → Long-term



Wrapping up: Human capital accumulation in places

• Useful

• Focus on the fact that the accumulation 
of human capital is determined not only 
by individual choices, but also by the 
environment in which these choices are 
made

• Expands the set of programs and policies 
beyond those that typically receive 
attention



Putting it all together

• Human capital is key to understanding productivity differences across countries, and income differences across 
individuals within a country.

• It is built over the life cycle in three places: families, neighborhoods, and firms.

• Understanding of the dynamics of human capital formation in these places can expand the scope for policy analysis 
and design.

• The World Bank is focusing on this issue in its 2025 flagship report on human development—Please join the 
conversation!
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